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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the dielectric barrier discharge 
lamp to which excimer light is made to emit using dielectric barrier electric discharge. 



[Description of the Prior Art] If the electrode^7^and(76/3f a couple are arranged on each superficies 73 
and 74 of the wallplates 71 and 72 of the couplewhich consists pf a dielectqc which counters mutually 
and alternating voltage is impressed among these electrodes 75 and 76 as shown in drawing 5 , it is 
known that much needlelike electric discharge plasma will occur in the discharge space between 
wallplates 71 and 72. It is dielectric barrier electric discharge (an alias "ozonizer electric discharge" or 
"silent discharge".) about such an electric discharge phenomenon, refer to the 263rd page of the Institute 
of Electrical Engineers of Japan issue amendment new edition "electric discharge handbook" June, 
Heisei 1 resale 7********. -if it says and this dielectric barrier electric discharge is generated in the 
proper gas for electric discharge, since an excimer light peculiar to composition of the gas for electric 
discharge concerned will be emitted, development, the lamp, i.e., the dielectric barrier discharge lamp, 
using such dielectric barrier electric discharge, is furthered 

[0003] For^xample, the dielectric barrier discharge lamp which at least the part consisted of with the 
dielectric and by which it fills up_with the gas for electric discharge which consists of mixed gas of rare 
gas or rare gas, and halogen gas etc., an excimer is generated by dielectric barrier electric discharge, and 
excimer light is emitted in the electric discharge container with which discharge space is formed is 
indicated by JP,2-7353,A. Moreover, in order to emit the light emitted in discharge space in the fixed 
direction, the dielectric barrier discharge lamp equipped with the light reflex member is indicated by 
JP,5-174793,A. 

[0004] Drawing 6 is the cross-sectional view for explanation showing the outline of the composition in 
an example of the conventional dielectric barrier discharge lamp equipped with the light reflex member. 
In this drawing, 80 is an electric discharge container, it has the wallplate 82 of another side of the shape 
of a tube which consists of a dielectric which has an outer diameter smaller than the bore of concerned 
one wallplate 81 arranged along with the tube axis inside one wallplate 81 of the shape of a tube which 
consists of a dielectric, and the wallplate 81 of one of these, and the cylinder-like discharge space S is 
formed between one wallplate 81 and the wallplate 82 of another side. 83 is prepared in the state which 
consists of a conductive material where while it is reticulated was [ in / the electric discharge container 
80 / it is an electrode and ] close to the superficies 84 of a wallplate 81. 85 is the electrode of another 
side of the shape of a film which consists of aluminum, and it is prepared so that the superficies 86 of 
the wallplate 82 of another side may be worn. 87 is the RF generator connected to one electrode 83 and 
the electrode 85 of another side, the gutter-shaped light reflex which 90 becomes from aluminum - it is 
a member, and it is prepared so that some electric discharge containers 80 may be surrounded 
[0005] Drawing 7 is the cross-sectional view for explanation showing the outline of the composition in 
other examples of the conventional dielectric barrier discharge lamp equipped with the light reflex 
member, the light reflex of the shape of a film which becomes one wallplate 81 from the method of a 
wrap, for example, aluminum, in a part of the superficies 16 in this dielectric barrier discharge lamp — 
the member 90 is formed Others are the same composition as the dielectric barrier discharge lamp 
shown in drawing 6 . 

[0006] In the above-mentioned dielectric barrier discharge lamp, in the electric discharge container 80 if 
high-frequency voltage is impressed between one electrode 83 and the electrode 85 of another side, in 
the discharge space S between a wallplate 81 and the wallplate 82 of another side, dielectric barrier 
electric discharge occurs, thereby, an excimer will be generated by the power supply 87 in discharge 
space S, and excimer light will be emitted, and this excimer light - the electrode 85 of direct or another 
side, or a light reflex - it progresses toward a fixed direction (it sets to drawing and is a lower part), 
being reflected by the member 90, and emanates to the mesh shell exterior of one electrode 83 through 
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one wallplate 81 

[0007] However, there are the following problems in the above-mentioned dielectric barrier discharge 
lamp. 

(1) the light reflex among the excimer light emitted in discharge space S in the dielectric barrier 
discharge lamp of composition of being shown in drawing 6 the light reflex after the excimer light 
which progresses toward a member 90 passes the mesh of one wallplate 81 and one electrode 83 -- it is 
reflected by the member 90 and pass the mesh of one electrode 83, and one wallplate 81 further it 
becomes difficult to be absorbed or scattered about by concerned one electrode 83, since [ appropriate ] 
it is alike and this excimer light is irradiated by one electrode 83 very thing, consequently to obtain the 
utilization factor of a high light 

[0008] (2) the dielectric barrier discharge lamp of composition of being shown in drawing 7 ~ setting 
one electrode 83 and a light reflex ~ since it is in the potential with the same member 90 a light reflex 
a member -- 90 the very thing acts as a film-like electrode therefore, a light reflex - the electrode area 
in the field to which the member 90 has been arranged - the light reflex concerned ~ the electrode area 
in the field to which the member 90 is not arranged ~ considerable ~ large - becoming - therefore, 
between one electrode 83 and the electrodes 85 of another side - setting - a light reflex - the 
electrostatic capacity in the field to which the member 90 has been arranged - a light reflex ~ it 
becomes large fairly from the electrostatic capacity in the field to which the member 90 is not arranged 
consequently, the discharge space S - setting - a light reflex ~ since dielectric barrier electric discharge 
occurs intensively to the field which a member 90 faces, excimer light cannot be emitted at high 
efficiency 
[0009] 

[Problem(s) to be Solved by the Invention] this invention is made based on the above situations, and the 
purpose is in offering the dielectric barrier discharge lamp which the utilization factor of a high light can 
be obtained, and dielectric barrier electric discharge moreover cannot occur intensively to the specific 
field in discharge space, and can emit excimer light at high efficiency in the dielectric barrier discharge 
lamp equipped with the light reflex member. 
[0010] 

[Means for Solving the Problem] The electric discharge container which the dielectric barrier discharge 
lamp of this invention consisted of with the dielectric, respectively and with which it has a wallplate and 
the wallplate of another side, and while countering mutually forms discharge space between concerned 
one wallplate and the wallplate of the another side concerned, The light reflex member in this electric 
discharge container prepared so that while might wear a part of the superficies to a wallplate, The 
electrode in the aforementioned electric discharge container by which while was being steadily prepared 
in the superficies of a wallplate through the aforementioned light reflex member, The electrode of 
another side established in the superficies of the wallplate of another side in the aforementioned electric 
discharge container, Have gas for electric discharge with which it filled up in the aforementioned 
electric discharge container, an excimer is generated by dielectric barrier electric discharge in the 
aforementioned discharge space, and excimer light is emitted. In the dielectric barrier discharge lamp by 
which the excimer light concerned is emitted outside through a wallplate also in the aforementioned 
electric discharge container, it is characterized by preparing the capacitor formation material which 
consists of a dielectric so that it may intervene between the aforementioned light reflex member and 
aforementioned one electrode. 

[001 1] In the above-mentioned dielectric barrier discharge lamp, as the aforementioned electric 
discharge container, while is tubular and the thing which comes to have the wallplate of tubular another 
side which was prepared along with the tube axis inside the wallplate and the wallplate of one of these, 
and which has an outer diameter smaller than the bore of concerned one wallplate can be used. 
[0012] 

[Embodiments of the Invention] Hereafter, the dielectric barrier discharge lamp of this invention is 
explained in detail. Drawing 1 and drawing 2 are explanatory drawings showing the composition in an 
example of the dielectric barrier discharge lamp of this invention, drawing 1 is drawing of longitudinal 
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section, and drawing 2 is a cross-sectional view. In this dielectric barrier discharge lamp, the electric 
discharge container 10 of the closed mold which has the wallplate 12 of another side of the shape of a 
tube which consists of a dielectric of the translucency which has an outer diameter smaller than the bore 
of concerned one wallplate 1 1 established along with the tube axis in one wallplate 1 1 of the shape of a 
tube which consists of a dielectric of a translucency, and the wallplate 1 1 of one of these is formed. In 
this electric discharge container 10, a part for each both ends of one wallplate 1 1 and the wallplate 12 of 
another side is joined by the closure walls 13 and 14, the cylinder-like discharge space S is formed 
between one wallplate 1 1 and the wallplate 12 of another side, and the electric discharge container 10 
concerned is filled up for example, with xenon gas as gas for electric discharge. 
[0013] Moreover, in the example of illustration, also in the electric discharge container 10, the variant 
part 15 which projects in the inner direction along with a hoop direction is formed in the end side of a 
wallplate 1 1, the getter hold room K which is open for free passage to discharge space S between this 
variant part 15 and the closure wall 13 is formed by this, and the getter G which consists of a barium 
alloy in this getter hold room K is contained. This getter G is heated by the RF which acts from the 
exterior, and, thereby, the thin film which becomes a wall surface in the getter hold room K from barium 
is formed. 

[0014] the light reflex of the shape of a film which becomes a wallplate 1 1 from the method of a wrap, 
for example, aluminum, about the range of 1 80 degrees along with the part, for example, the hoop 
direction, of the superficies 16 also in the electric discharge container 10 — a member 20 prepares — 
having - this light reflex ~ a light reflex [ in / one wallplate 1 1 / the capacitor formation material 25 of 
the shape of a film which consists of a method of a wrap and a dielectric be formed in the superficies of 
a member 20 

[0015] and it can set in the electric discharge container 10 - while — a wallplate 1 1 -- a light reflex - 
through a member 20 and the capacitor formation material 25, it is in the state close to the superficies 16 
of concerned one wallplate 11, and the superficies of the capacitor formation material 25, for example, 
consists of conductive material, such as a wire gauze, — while is reticulated and an electrode 3 1 prepares 
— having --****-- thereby — the capacitor formation material 25 — one electrode 31 and a light reflex — 
it considers as the state Moreover, the electrode 32 of the shape of a film which consists of method 
aluminum of a wrap is formed in the wallplate 12 of another side in the electric discharge container 10 
in the superficies 17 which are the inner skin of the wallplate 12 of the another side concerned, and one 
electrode 31 and the electrode 32 of another side are connected to RF generator 30. 
[0016] What has permeability to excimer light emitted in discharge space S as dielectric which 
constitutes one wallplate 1 1 and wallplate 12 of another side, for example, synthetic quartz glass, 
sapphire, magnesium, etc. fluoride can be used. 

[0017] a light reflex ~ although what has a uniform rate of a light reflex over the whole surface as a 
member 20 can be used, the thing has a rate of a light reflex higher than the rate of a light reflex in a part 
for a center section 23 in parts for both ends 21 and 22 and from which the rate of a light reflex in parts 
for the both ends 21 and 22 and the rate of a light reflex in a part for a center section 23 differ, for 
example, what, can also be used a light reflex with the rate of a light reflex higher than the rate of a light 
reflex in a part for a center section 23 since the amount of electric discharge in the field of the ends 
becomes lower than the amount of electric discharge in a central field in the dielectric barrier electric 
discharge generated in discharge space S in parts for both ends 21 and 22 — excimer light with the high 
homogeneity of the luminous intensity in the shaft orientations of the electric discharge container 10 can 
be emitted by using a member 20 

[0018] As a dielectric which constitutes the capacitor formation material 25, resin material, such as 
polyethylene, polypropylene, a polyimide, a polyether ether ketone, and an ultraviolet-rays hardenability 
resin, can be used. 

[0019] Dielectric constant epsilon 1 of the dielectric which constitutes the capacitor formation material 
25 above Thickness dl of the capacitor formation material 25 concerned A ratio is set to al (al 
=epsilonl / dl). dielectric constant epsilon 2 of the dielectric which constitutes one wallplate 1 1 
Thickness d2 of concerned one wallplate 11a ratio -- a2 ** — the time of carrying out — a ratio al / a2 It 
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is desirable that values are 0.28-30. a ratio al / a2 a light reflex [ in / the cylinder-like discharge space 
S / when a value is less than 0.28 ] ~ although the electric discharge density of the field (it sets to 
drawing 2 and is an upper field) which a member 20 faces becomes small, since electric discharge will 
tend to be in an unstable state, the optical output of excimer light may become unstable on the other 
hand - a ratio al / a2 a light reflex [ in / discharge space S / when a value exceeds 30 ] - since the 
electric discharge density of the field which a member 20 faces tends to become high, it may become 
difficult to emit excimer light at high efficiency 

[0020] In the above-mentioned dielectric barrier discharge lamp, in the electric discharge container 10 if 
high-frequency voltage is impressed by RF generator 30 between one electrode 31 and the electrode 32 
of another side, dielectric barrier electric discharge occurs between a wallplate 1 1 and the wallplate 12 
of another side, thereby, the excimer by the xenon will be generated in discharge space S, and the 
vacuum-ultraviolet light which is the excimer light will be emitted, and this vacuum-ultraviolet light 
the electrode 32 of direct or another side, or a light reflex ~ it progresses toward a fixed direction (it sets 
to drawing and is a lower part), being reflected by the member 20, and emanates to the mesh shell 
exterior of one electrode 31 through the window part W for optical ejection in one wallplate 1 1 
[0021] according to the dielectric barrier discharge lamp of the above-mentioned composition « a light 
reflex - a member 20 can set in the electric discharge container 10 - on the other hand, the wallplate 1 1 

- a part of the superficies 16 ~ a wrap - it needs - since it is prepared, the utilization factor of a high 
light is obtained and the capacitor formation material 25 - a light reflex, since it is arranged so that it 
may intervene between a member 20 and one electrode 3 1 A capacitor is formed of a member 20. this 
capacitor formation material 25, one electrode 31, and a light reflex - thereby between one electrode 31 
and the electrodes 32 of another side - setting - a light reflex, since the electrostatic capacity in the 
field to which the member 20 has been arranged is adjusted discharge space S ~ setting ~ a light reflex - 

- it is prevented that dielectric barrier electric discharge occurs intensively to the field which a member 
20 faces, consequently it can emit excimer light at high efficiency 

[0022] As mentioned above, although the gestalt of operation of this invention was explained, it is not 
limited to the above-mentioned dielectric barrier discharge lamp, and this invention can add the 
following change. 

[0023] (1) a light reflex - a member 20 can be set in the electric discharge container 10 - on the other 
hand, some superficies 16 of a wallplate 1 1 - a wrap - it needs - as long as it is prepared, even if 
directly formed in the superficies of one wallplate 1 1, it may be formed in the inside of the capacitor 
formation material 25, and you may be the thing of one wallplate 1 1 and the capacitor formation 
material 25, and another object the inside of the capacitor formation material 25 - a light reflex ~ the 
ion plating method can be used as a means to form a member 20 

[0024] (2) the superficies of one wallplate 1 1 - setting - a light reflex - if it leaves a part of concerned 
one wallplate 1 1 as a window part W for optical ejection, the range in which a member 20 is formed can 
be selected suitably, for example, is shown in drawing 3 ~ as - a light reflex - a member 20 - the 
superficies of one wallplate 1 1 - the hoop direction - meeting -- for example, the range of 300 degrees 
or more — a wrap -- it needs - it may be prepared 

[0025] (3) the capacitor formation material 25 ~ one electrode 3 1 and a light reflex - it is shown in 
drawing 4 that what is necessary is to just be prepared so that it may intervene between members 20 ~ as 

- one electrode 31 ~ a light reflex ~ the superficies of the portion which counters a member 20 — a 
wrap - it needs - it may be prepared in this case, the state [ in / the electric discharge container 10 / in 
the portion in which one electrode 3 1 is not covered by the capacitor formation material 25 ] in which 
while was close to the superficies of a wallplate 1 1 - it is ~ and the capacitor formation material 25 - a 
light reflex - it arranges in the state of having been close to the superficies of a member 20 - having - 
thereby - the capacitor formation material 25 ~ one electrode 3 1 and a light reflex ~ it considers as the 
state where it intervened between members 

[0026] 

[Example] Although the concrete example of this invention is explained hereafter, this invention is not 
limited to these. 
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<Example 1> According to the following conditions, the dielectric barrier discharge lamp Al of 
composition of being shown in drawing 1 was produced. 

electric discharge container (10): — gap 4.25mm of the overall length of 250mm of discharge space (S), 
and discharge space (S), and one wallplate (1 l):synthetic quartz glass (dielectric constant epsilon2 =3.5) 
- the outer diameter of 26.5mm, the bore of 24.5mm (thickness d2 =lmm), the wallplate (12): synthetic 
quartz glass of another side, the outer diameter of 16mm, and the bore of 14mm (the thickness of 1mm, 
the product made from light reflex member (20):aluminum, and the product made from capacitor 
formation material (25):polypropylene (dielectric constant epsilonl =2.1) --) The thickness of 0.2mm, 
one product made from an electrode (31): stainless-steel wire gauze, the product made from electrode 
(32):aluminum of another side, gas for electric discharge: Xenon gas (charged pressure 250Torr) 
[0027] Dielectric constant epsilon 1 of the dielectric which constitutes capacitor formation material (25) 
above Thickness dl of capacitor formation material (25) Ratio al A value is the dielectric constant 
epsilon 2 of the dielectric which constitutes one [ 10.5 and ] wallplate (1 1). Thickness d2 of one 
wallplate (1 1) The value of a ratio a2 is 3.5 and is a ratio al / a2. A value is 3. 

[0028] When frequency made the above-mentioned dielectric barrier discharge lamp Al turn [ current / 
lamp / lamp voltage / 200mA and ] on by the RF generator (30) of 20kH(s) on the conditions whose 
10.7kV:input power is about 120W, the vacuum-ultraviolet light which has a peak was emitted to the 
wavelength of 172nm. 

[0029] and the place which measured the output of the light emitted from the dielectric barrier discharge 
lamp Al concerned in the position in the electric discharge container (10) of the dielectric barrier 
discharge lamp Al where while separated from the superficies of a wallplate (11) 35mm ~ 13 mW/cm2 
it was . moreover, the place which produces the dielectric barrier discharge lamp Bl for comparison, 
was switched on according to the same conditions as the dielectric barrier discharge lamp Al except 
having not prepared capacitor formation material (25), and measured the output of the light emitted from 
the dielectric barrier discharge lamp Bl like the dielectric barrier discharge lamp Al - 10 mW/cm2 it 
was . It was checked that an about 1 .3 times as many optical output as this is obtained from the above 
result as compared with the dielectric barrier discharge lamp Bl in which capacitor formation material 
(25) is not prepared according to the dielectric barrier discharge lamp Al concerning this invention. 
[0030] <Example 2> According to the following conditions, the dielectric barrier discharge lamp A2 of 
composition of being shown in drawing 1 was produced. 

electric discharge container (10): — gap 7.25mm of the overall length of 250mm of discharge space (S), 
and discharge space (S), and one wallplate (1 l):synthetic quartz glass (dielectric constant epsilon2 =3.5) 
~ the outer diameter of 26.5mm, the bore of 24.5mm (thickness of 1mm), the wallplate (12) synthetic 
quartz glass of another side, the outer diameter of 10mm, and the bore of 8mm (the thickness of 1mm, a 
light reflex member (20), and capacitor formation material ~ on the sheet with a (25): thickness of 
0.2mm made from a polyimide (dielectric constant epsilonl =3.4)) What formed the aluminum UNIMU 
thin film by the ion-plating method, one product made from an electrode (31):stainless-steel wire gauze, 
the product made from electrode (32):aluminum of another side, gas for electric discharge: Xenon gas 
(charged pressure 300Torr) 

[0031] The value of the dielectric constant epsilon 1 of the dielectric which constitutes capacitor 
formation material (25) above is 4.9. Thickness dl of capacitor formation material (25) Ratio al A value 
is the dielectric constant epsilon 2 of the dielectric which constitutes one [ 17 and ] wallplate (11). 
Thickness d2 of one wallplate (1 1) Ratio a2 A value is 3.5 and is a ratio al / a2. 
[0032] When frequency made the above-mentioned dielectric barrier discharge lamp A2 turn [ current / 
lamp / lamp voltage / 230mA and ] on by the RF generator (30) of 25kH(s) on the conditions 13.5kV 
and whose input power are about 160W, the vacuum-ultraviolet light which has a peak was emitted to 
the wavelength of 172nm. 

[0033] and the place which measured the output of the light emitted from the above-mentioned dielectric 
barrier discharge lamp A2 like the example 1-18 mW/cm2 it was . Do not prepare capacitor formation 
material (25) but the aluminum thin film which is a light reflex member (20) moreover, except the thing 
in an electric discharge container (10) which while formed in the superficies of a wallplate (1 1) the place 
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which produces dielectric barrier discharge lamp B-2 for comparison, was switched on according to the 
same conditions as the dielectric barrier discharge lamp A2, and measured the output of the light emitted 
from the dielectric barrier discharge lamp Bl like the example 1 — 12 mW/cm2 it was . It was checked 
that an about 1.5 times as many optical output as this is obtained from the above result as compared with 
dielectric barrier discharge lamp B-2 in which capacitor formation material (25) is not prepared 
according to the dielectric barrier discharge lamp A2 concerning this invention. 
[0034] 

[Effect of the Invention] Since according to the dielectric barrier discharge lamp of this invention it is 
prepared so that a light reflex member may wear some superficies of a wallplate in an electric discharge 
container, the utilization factor of a high light is obtained. And since it is arranged so that capacitor 
formation material may intervene between a light reflex member and one electrode, A capacitor is 
formed of this capacitor formation material, and one electrode and light reflex member, and by this, 
since the electrostatic capacity in the field to which the light reflex member has been arranged between 
one electrode and the electrode of another side is adjusted In discharge space, it is prevented that 
dielectric barrier electric discharge occurs intensively to the field which a light reflex member faces, 
consequently it can emit excimer light at high efficiency. 



[Translation done.] 
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[Claim(s)] 

[Claim 1] The dielectric barrier discharge lamp characterized by providing the following. The electric 
discharge container which was constituted with the dielectric, respectively and with which it has a 
wallplate and the wallplate of another side, and while countering mutually forms discharge space 
between concerned one wallplate and the wallplate of the another side concerned, it can set in this 
electric discharge container - on the other hand, a wallplate - a part of the external surface - a wrap - 
it needs - the prepared light reflex - a member In the aforementioned electric discharge container, 
while, while was prepared in the external surface of a wallplate through the aforementioned light reflex 
member, and it is an electrode. The electrode of another side established in the external surface of the 
wallplate of another side in the aforementioned electric discharge container, Have gas for electric 
discharge with which it filled up in the aforementioned electric discharge container, an excimer is 
generated by dielectric barrier electric discharge in the aforementioned discharge space, and excimer 
light is emitted. Capacitor formation material which consists of a dielectric in the dielectric barrier 
discharge lamp by which the excimer light concerned is emitted outside through a wallplate also in the 
aforementioned electric discharge container so that it may intervene between the aforementioned light 
reflex member and aforementioned one electrode. 

[Claim 2] An electric discharge container is a dielectric barrier discharge lamp according to claim 1 
which while is tubular, has the wallplate of tubular another side which was prepared along with the tube 
axis inside the wallplate and the wallplate of one of these, and which has an outer diameter smaller than 
the bore of concerned one wallplate, and is characterized by the bird clapper. 



[Translation done.] 
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[Drawing 5] 
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